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ABSTRACT 


A class  of  optimal  control  problems  is  considered  in  which  the  cost 
functional  is  locally  Lipschitz  (not  necessarily  convex  or  differentiable)  and 
the  dynamics  linear  and/or  convex.  By  using  generalized  gradients  and  duality 
methods  of  functional  analysis,  necessary  conditions  are  obtained  in  which  the 
dual  variables  admit  interpretation  as  shadow  prices  (or  rates  of  change  of 
the  value  function).  Applications  are  presented  in  three  settings:  infinite- 
horizon  optimal  control,  optimal  control  of  partial  differential  equations, 
and  a variational  problem  with  unilateral  state  constraints.  A theorem  is 
proved  which  characterizes  the  generalized  gradients  of  integral  functionals 
on  JLP  . 
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SIGNIFICANCE  AND  EXPLANATION 


We  develop  in  this  paper  a theory  of  optimality  conditions  for  an  abstract 
optimal  control  problem  which  encompasses  a variety  of  situations  ^hat  are  met 
in  practice,  but  not  covered  by  the  standard  theory.  Three  such  specific 
applications  are  made.  The  first  of  these  deals  with  a control  problem  over 
an  infinite  interval,  while  the  second  and  third  involve  the  control  of  partial 
differential  equations  and  state  constraints,  respectively.  It  is  shown  in 
each  case  that  the  general  theory  yields  new  and  stronger  necessary  conditions, 
two  significant  features  of  which  are  the  capability  of  treating  nondif ferenti- 
able  functions,  and  the  interpretation  of  a certain  quantity  as  the  sensitivity 
of  the  problem  with  respect  to  certain  perturbations. 


The  responsibility  for  the  wording  and  views  expressed  in  this  descriptive  summary 
lies  with  MRC,  and  not  with  the  authors  of  this  report. 
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